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Public Transit & Accessibility: Who is Being Left Behind? 
This research  seeks to geospatially locate households headed by 
single women with no vehicle access, and at or below poverty. 
Locating clusters of  this population will allow an overlay of the 
local bus system routes on top these clusters in order to measure 
how well the public transit serves the needs of this group, which 
is a small sub group of dependent riders. 
 
The importance of studying dependent riders is that mobility is a 
barrier to social inclusion and must be understood to help the 
people it affects. Because of the great implications of mobility, 
this research will focus on a specific group of dependent riders 
who are very vulnerable. Hence, this project will identify and 
locate the transit dependent (those without access to an 
automobile and depend on public transportation to function) 
single female heads of household in Escambia County, Florida. 
How are their mobility issues affecting their quality of life? Do 
they have access to Escambia County Area Transit (ECAT), and 
does ECAT currently meet their needs for access to affordable 
housing, work, and childcare? Results of this research may be 
used to give credence to ECAT’s efforts towards dependent 
ridership or offer areas of possible improvement. The results may 
also be added to other studies to help with future research. 
This research focuses on the barrier of accessibility, that restricts 
people from fully interacting in society like productivity through 
work, political and community participation, education, and 
recreation. The study area will be Northwest Florida, Escambia 
County and the city of Pensacola. This group will be identified by 
mapping data from the US Census Bureau such as income, people 
at or below a poverty level of 20,000, and vehicle ownership. The 
maps (see figures 1 – 4) can then be laid on top of one another to 
create  clusters of high concentrations of this group. 
The following items are key objectives for this research project. 
They are as follows: (1) Determine locations of target group. (2) 
Determine locations of necessary institutions such as work, food, 
and child care. (3) Compare  locations with local bus route and 
stop locations and frequency of service. Objective 1 and 3 are 
spread out over phases II & III; objective 2 will be future research 
(phase IV)  that builds upon the result in this presentation. 
The following are the hypotheses for this research project: (1) 
Clusters will appear in central city area with a few clusters in the 
suburbs. (2) The central city area will be served well while 
suburban and periphery clusters will not because most suburban 
areas lack a sufficient concentration of facilities such as banks, 
grocery stores, daycare, and work opportunities to justify 
accessing those areas; and of course coupled with the expense of 





Figure 1: Distribution of households without access to a vehicle (2010) 
Figure 2: Distribution of households with incomes less than $20,000 (2010) 
Figure 1, below, uses ‘block group’ level data from the 2010 decennial 
census. Block groups are a statistical division of census tracts. They 
generally consist of 600 to 3,000 people. This map measures the percent 
of households without a vehicle for each block. Block group values that 
fall beyond a threshold of 2 standard deviations are colored red. This 
means that the red areas have an unusually high concentration of 
households without a vehicle.   
Figure 2, below, uses ‘block group’ level data from the 2010 decennial 
census data. It measures the percent of households earning less than 
$20,000 in income because it is not enough to support a household. 
Values that fall beyond a threshold of 2 standard deviations are colored 
red. This means that the red areas have an high concentration of 
impoverished households. 
Block Group Data 
Figure 3: Distribution of female headed households (2010) 
Figure 4: Escambia County Area Transit bus route and stop locations (current) 
Figure 3, below, uses ‘block’ level data from the 2010 decennial census. 
Blocks are a statistical division of block groups, generally the size of a 
city block, and the smallest units of census data recorded decennially. 
This map measures the percent of female headed households for each 
block. Block values that fall beyond a threshold of 2 standard deviations 
are colored red. This means that the red areas have a high concentration 
of female headed households compared to other blocks in the county.   
Figure 4, below, uses ECAT route and bus stop locations over ‘block 
group’ level polygons from the 2010 TigerLine files found at the Census 
Bureau Tigerline website. Transit service and accessibility will be 
determined by overlaying this data with target population indices.  
Block Data 
Phase II’s objective is to locate target population subgroups. First, 
easily accessible GIS data had to be collected to get a general idea 
of the study area. It was also important to contact the Escambia 
County GIS Division in order to file a request for more up to date 
and specific data such as bus routes and stop locations, and 
demographic data for the area. After the request, geo-spatial 
analysis of the first data set was begun to help formulate what 
specific data will be needed. Once identified, the specific 
additional data was gathered and organized by formats such as: (1) 
2010 Decennial census data - Block level, Block group level, and 
Census track level (2) ACS 5yr 2013 data - Block group level 
 
Next, it was necessary to download and visualize TigerLine 
polygon shape files which would allow the containment of the 
census demographic data at the block level, and block group level. 
Afterwards, the aggregate data was downloaded and reformatted 
using Microsoft Excel. Then the data was joined to the matching 
level of Tigerline polygon layers such as block level to block level, 
and block group level to block group level. The study factors, as 
listed below, were then analyzed and symbolized. 
o No automobile ownership by households 
[normalized by total households] 
o Income by households below $20,000 [normalized 
by total households] 
o Female headed households [normalized by total 
households] 
o ECAT bus route and stop locations over block group 
polygons. 
To determine what percent of the indicators are within blocks and 
block groups, each different polygon was statistically analyzed per 
the above indicators and divided, or normalized, by the base factor 
following each indicator as listed. Afterwards, the distribution of 
all blocks or block groups was analyzed to determine a threshold 
for high concentrations of the respective indicator. The thresholds 
were determined to be 2 or more standard deviations of the 
respective means. Areas at and above this threshold were 
symbolized in red. 
Methods & Data 
Conclusion 
There seems to be a high concentration of target population 
indices north of Pensacola bay, which is the central city area. 
There are also higher concentrations in northern and western  
suburban areas. This implies the original hypothesis of the target 
groups locations were correct.  
Future research 
Phase IV will involve creating additional indicators and layering 
all maps. Other indices will include: 
o Female headed households w/children below 18, below 
‘poverty’ level [normalized by total households] 
o Vacant households [normalized by total households] 
It will then overlay the transit route map (as seen in phase III) and 
symbolize the institutions such as school, food, and child care. 
After spatial analysis, field investigations of ECAT and possibly 
rider interviews will be performed in the summer of 2016 in 
Escambia County. 
Phase III: Methods 
The first step of phase III was to reapportion the data in the female 
headed household distribution map so that the block level polygons 
would be apportioned as block group level polygons. After the 
reapportionment of the census data, it was necessary to overlay the 
female headed households, households with income below 20,000, 
and households with no vehicle ownership distribution maps to 
analyze how well the target population is being served geospatially 
by the ECAT transit lines. Two problems arose in this process; how 
should the different factors be weighted, and how to combine maps 
that have different measurement scales. After much deliberation, 
the answers where easy and simple. First, the different maps should 
carry equal weights because each factor is equally relevant. They 
are all necessary to locate the target population of female headed 
households with no vehicle and impoverished (represented by an 
annual income of less than 20,000). For the previous maps, the 
target factors were located for each census block group and 
normalized by the total number of households then categorized on 
a scale measuring the data’s standard deviations. Census block 
groups were determined to have a significant presence of each 
population if the standard deviation was around two or higher. 
Since the general rule for data distribution, 68-95-99.7, says that 
most of the normalized concentration levels for each polygon in 
Escambia county will fall within one standard deviation from the 
mean, it’s logical to say that the area of two and three standard 
deviations to the right of the mean will contain normalized 
concentration levels much higher than what would be considered 
the ‘norm’ for the county. These polygons are color coded to 
represent this line of thinking with red being areas of significant 
concentrations for each factor. Since these normalizations differ 
from map to map such as a high concentration being 30% in one 
and 80% in another, it was necessary to reclassify each polygon 
according to its SD rating (0, 1, 2, or 3) and create a new attribute 
field with this data for each map. The three maps where then 
overlaid and their fields combined. This gave a range in this 
attribute field from 0 to 9. The field was then normalized by 3 and 
symbolized like the previous maps to show the polygons, or census 
block groups, which had a significant population of the new group; 
female headed households with no vehicle access and 
impoverished.  
As can be seen in the final map with the overlay of the current 
transportation lines, all the areas of significance for the target 
population are being connected to the system which means the 
target population is being served well. Actually, this alignment is 
so good it begs the question of if there was a similar study done 
using similar methodologies and factors. These results reaffirm the 
ECAT’s service to this sub group of dependent riders. There is 
however room for improvement. This study indicates an area in the 
mid-eastern area of the county (highlighted in red), on the map of 
households with no vehicle access, where the benefits to the 
population from an additional bus route would justify the means. 
Phase III: Conclusion 
Phase III: Maps & Overlay 
Figure 5: map distribution of 
female headed households 
Figure 6: map distribution of 
households below 20,000  
Figure 7: map distribution of 
households with no vehicle access 
Figure 8: Final overlay of income, female headed households, and no vehicle access in standard deviations 
ECAT Bus Route 
